it was found by McCance and Widdowson (1954a) that under the conditions described above the volumes of urine passed by healthy newborn infants per kg. of body water were not very different from those passed by adults but that the osmolar concentrations were much lower and so were the glomerular filtration rates and urea clearances. The glomerular filtration rate was not consistently determined, but the endogenous creatinine clearance was measured in six of the babies and it was generally about twice as high as the urea clearance. The urea and creatinine clearances were found to be adversely affected by a prolonged and difficult labour and delivery. The present paper describes an extension of these investigations to smaller babies and multiple births.
Subjects and Methods
Two premature baby boys, four pairs of twin boys and one set of triplets have been studied. In all 405 cases labour had been normal, and records of the mother's age, her health during pregnancy, the degree of prematurity by dates and the babies' weights and progress are given in Table 1 . The methods used were the same as those described by McCance and Widdowson (1954a) . No blood, however, was withdrawn from the triplets after birth while they were alive. A sample was taken from the heart immediately after death. Table 2 , reflect this. None of the 'distressed' babies, i.e., babies born after difficult and protracted labours (McCance and Widdowson, 1954b) lowered their serum urea concentration during the second 24 hours ex utero and the average for these babies is also given in Table 2 . The general conclusion must be that the present series of small babies had kidneys fully as capable of coping with the demands made upon them as those of normal full-term babies. They were certainly in no way 'distressed' in the sense of the term used by McCance and Widdowson (1954b) . The third pair of twins, babies 7 and 8, were instructive in this connexion. They were the sons of a mother with hydramnios and oliguria who had had an antepartum haemorrhage, and the concentration of urea in the cord sera was the result of maternal renal (Table 3) indicate that their kidneys did not excrete the amount of urea liberated into the body fluids. This was, however, in itself large, and defective renal function was probably not the only reason for the height of the serum urea at death. The concentration of potassium at the moment of death was 14c 1 mEq./l. in the serum of triplet 1 and 12 5 mEq./l. in the serum of triplet 2. These figures are about three times higher than the normal for an adult, but there is no reason to suppose that high concentrations of potassium were one of the causes of death, since similar ones have been found in cord sera (Kotikoff, 1933) . In the fourth pair of twins, for example, the serum K amounted to 13-3 and 12-5 mEq./l. respectively. There are indeed grounds for belief that foetal extracellular fluids may usually contain much higher concentrations of K than would ever be regarded as normal in an adult (Edelstein and Ylppo, 1921; Bakwin and Rivkin, 1927; Green and Macaskill, 1928; Bassadone, 1940) . Table 4 shows the volume of the urine, the total osmolar concentration, the total N, the urea, the chloride, sodium and potassium and the nitrogen/ potassium (N/K) ratios. The volumes were very variable, even within the pairs of twins, but the range among the 'thriving' babies was little wider than that previously found among a group of normal full-term infants, and the average was just a little higher. The volumes passed by the two male triplets before they died were very small, and even if the infants had lived to be 48 hours old there is every indication that the volumes of urine likely to have been passed by them up to that time would also have been quite abnormally small. The total osmolar concentrations of the urines passed by the 'thriving' babies were much less variable than the urine volumes and this was also found among the group of normal full-term babies (McCance and Widdowson, 1954a) . The explanation then given was that the output of water was essentially being regulated by the rate of excretion of osmotically active material-by osmotic diuresis in other words. It may now be added that variations in the number of functional glomeruli rather than in the reabsorptive activity of the upper parts of the tubules determined the amount of osmolar material being excreted. The present results support the idea of an osmotic diuresis, although a reservation must be made in the case of baby 1, who may have been excreting some 'free' water. The average osmolar concentration for the group of 'thriving' babies was 390 m. osmols/l., just a little lower than that found among the normal full-term babies, and this is in keeping with the fact that their average urine volumes were slightly higher. Although the volumes of urine passed by the two male triplets were very small, the osmolar concentrations were little above the serum level. Their glomerular filtration rates must have been extremely low and their tubules were not concentrating the filtrates, but the evidence available does not indicate whether this was due to their immaturity or to a gradual failure of metabolic functions with the approach of death.
Results
The composition of the urines of the 10 'thriving' babies, as judged either by the amounts of the various constituents present per litre or by their contribution to the total osmolar concentration, differed little from that of normal full-term babies or of 'distressed' babies. The two male triplets, however, had unexpectedly little urea in their urines and a correspondingly large amount of sodium salts. Thus urea accounted for only some 15 % of the total osmolar concentration in these urines, whereas the sodium ion contributed about 20%. The N/K ratios were quite normal, i.e., they resembled those of normal full-terli infants, but not those of 'distressed' infants or normal adults. Table 5 gives the amount of nitrogen appearing as end-products, the proportion of this excreted and the urea clearances of the 10 'thriving' babies and of Hansen and Smith (1953) . Perhaps the most interesting findings have been (1) the strictly 'normal' amounts of nitrogen which have appeared as end-products, normal in this connexion being taken as the 'usual' for a full-term baby. This must be the result of a very low tissue breakdown in spite of the absence of food and a relatively small store of fat. The biochemical background of this has been discussed (McCance and Strangeways, 1954 ), but is not yet known. (2) The absence of any of the signs of 'distress' to be expected after a prolonged and difficult labour: this is a satisfactory finding since, although two of the babies were assisted into the world by forceps, these small babies were born without delay or difficulty. (3) The lack of any necessary association between the maternal renal function, as judged by the state of the mother or the concentration of urea in cord blood, and the renal function of the infants after birth.
Summary
Over the first 48 hours of their lives, and in the absence of all food and of sufficient water to maintain full hydration, twins and premature infants exhibited (a) a tissue breakdown which resembled that of normal full-term infants and (b) renal functions fully as capable, if not more capable, of providing a normal milieu interieur.
Two of a set of scarcely viable triplets, each weighing about 1 kg., showed signs of abnormally high protein catabolism and defective renal function before they died, but without thriving controls of the same size it is impossible to analyse these results.
